INTRODUCTION
Since being first discovered in the Blake-Bahama region of the west Atlantic in the 1970s (Hollister, Ewing, et al., 1972) , submarine gas hydrates have been identified in the continental margin worldwide. Ocean Drilling Program (ODP) Leg 164 was the first drilling designated to study the occurrence and distribution of natural gas hydrates in Blake Ridge where a well developed, distinct BSR (Bottom Simulating Reflector) has been identified (Paull, Matsumoto, Wallace, et al., 1996) .
It has been reported there is a prominent discrepancy between the BSR and the base of gas hydrate stability (Paull, Matsumoto, Wallace, et al., 1996; Ruppel, 1997) , though theoretically they should be at the same depth. Natural gas hydrate in marine sediments coexists with sediment particles, so detailed delineation of sediment geochemistry will be of benefit to solve this apparent discrepancy. The main objectives of this study are to supply background data of the major chemical compositions of sediments from a hydrated sediment section.
ANALYTICAL METHODS
The 372 samples were selected from the recovered sedimentary sequence at Site 997 with about one sample per 2-m section. A portion of the selected sediment was dried at 50°C, after being desalinized with deionized water twice. The dried sediment sample was powdered for further analyses.
The powdered sample was heated until dry at 50°C in an oven for more than 12 hr to get rid of moisture from humidity, then it was heated at 110°C over 6 hr to determine the loss of H 2 O (-) and was heated further at 1100°C in a muffle furnace for 2 hr to obtain the result of loss on ignition (LOI).
The heated powder sample of 0.4000 ± 0.0004 g was mixed with 4.000 ± 0.0040 g anhydrous lithium borate and fused at 1150°C for 7 min to make a glass bead, by which the contents of SiO 2 , Al 2 O 3 , TiO 2 , Fe 2 O 3 , MnO, CaO, MgO, Na 2 O, K 2 O, and P 2 O 5 were determined using a Rigaku 3270 X-ray fluorescence spectrometer with Rh tube at the Ocean Research Institute, University of Tokyo. The analytical conditions are 50 kV of acceleration voltage and 50 mA of electric current.
For ensuring accuracy, the standard sample was run once for each batch of 11 samples. The precision was tested by repeating measurements of three samples, and the obtained standard deviation is listed in Table 1 , which shows excellent reproducibility.
GENERAL FEATURES OF MAJOR ELEMENTS
The analytical results are given in Table 2 . Principal component analysis has been applied to the results to characterize the geochemistry of major elements. The correlation coefficients between different chemical compositions have been calculated and listed in Table  3 , and the chemical compositions were categorized to five groups ( As shown in Figure 2 , the ratio of Al/Ti in the studied sediments ranges from 16 to 20, which are the typical values for average shale and upper crust (Nakai et al., 1993; Weber et al., 1996) , so the scavenged Al doesn't play a prominent role in influencing the Al amount of sediment as described by Murray and Leinen (1996) . Thus, there is no doubt that Al 2 O 3 and TiO 2 are typically in terrigenous detritus. As SiO 2 , K 2 O, and Fe 2 O 3 correlate well with Al 2 O 3 and TiO 2 , the implication is that these compositions were mainly of terrigenous origin. Al 2 O 3 , SiO 2 , and K 2 O exist in the form of silicate and/or aluminosilicate, whereas TiO 2 and Fe 2 O 3 are in the form of oxides. Diatoms and spicules have been commonly observed microscopically in the studied sediments; therefore, SiO 2 is also partly biogenic origin. Mn is in the same group with H 2 O (-) , indicating its hydrogenous origin (Matsumoto et al., 1985) , though it is not derived only from ferromanganese oxyhydroxides. The close correlation between CaO and LOI indicates that most CaO is hosted by carbonates of either biogenic or authigenic origin. Though the P 2 O 5 contents in sediments are not so high (generally less than 0.3%), part of the CaO is bounded by phosphate. It should be noted that part of LOI is from H 2 O (+) and the oxidation of sulfide, although the amount produced is relatively small compared with carbonates, according to XRD analytical results on mineral compositions (Matsumoto, Lu, and Watanabe, unpubl. data) . The existing status is somewhat complicated to explain for the group of MgO and Na 2 O, because the correlation coefficient between them is not high, though they are in the same group. Probably they coexist in the authigenic clay minerals as montmorillonite, with Na 2 O also found in plagioclase, and chlorite and MgO found in carbonates (dolomite and/or high-Mg calcite), which have been identified in the studied sediments by XRD analyses. P 2 O 5 is in the phosphate minerals.
As shown in Table 2 , the contents of hydrogenous MnO (generally <0.15%), and P 2 O 5 (mainly <0.3%) are very low, and only a small part of Na 2 O and MgO are in authigenic clay minerals, according to the XRD analytical results on mineral compositions (Matsumoto, Lu, and Watanabe, unpubl. data) ; whereas the terrigenous components (group [1]) and carbonates (group [3]) compose more than 99% of the studied sediments. Thus, the studied sediments from Site 997 are mainly composed of carbonates and terrigenous materials. 
